Introduction {#sec1-1}
============

World prevalence of diabetes is constantly increasing. In fact, more than 285 million patients are suffering from diabetes in the world and will increase to 438 millions in the year 2030, with 70% of the patients belonging to developing countries.\[[@ref1]\] In Morocco, diabetes and depression constitute a major public health problem.\[[@ref2][@ref3]\]

According to the National Investigation of Risk Factors of Cardiovascular Diseases achieved in 2000, the prevalence of diabetes has increased from 2.26% in 1976 to 6.6% in 2000. Diabetes represents 8.7% in people older than 30 years of age, and 11.5% in people over 40 years of age. Indeed, type 2 diabetes (T2D) is found to constitute 90% of all cases of diabetes.\[[@ref2]\]

In Morocco, one of four people suffers from a major depressive episode during their life. Besides this, the incidence increases among women in urban areas.\[[@ref3]\]

Epidemiological studies showed that T2D and depression were not spontaneously associated, but could complicate health issues mutually, in the context of missing therapeutical care.

Indeed, the observance of life hygiene and dietary rules constitute the basis for treating T2D, particularly in the case of depression, hence, the complication risks of T2D increase with mood disorder. In addition, depression might prove to be a risk factor for T2D.\[[@ref4]\]

We conducted a study on patients suffering from T2D, who were followed in the University Hospital of Fez, Morocco. This study aimed to assess the depression prevalence in T2D patients. The correlation between the T2D parameters and depression was assessed, to suggest better care and a better control of diabetes and its complications. This would allow a better quality of life for T2D patients.

Patients and Methods {#sec1-2}
====================

This transverse study recruited external patients from the Diabetology Department of the University Hospital of Fez, Morocco.

The inclusion criteria consisted of being a Type 2 diabetic and older than 18 years of age. Informed consent from the patients was also obtained. The exclusion criteria included being type 1 diabetic, pregnant woman, hospitalized patients, a history of neurological disorders, such as, stroke, and history of psychiatric disorders, including consequences of recent death and separation. Patients with infectious episodes that might cause an imbalance in their diabetes were also excluded.

The collection of individual patient data was done through individual and confidential interviews lasting 30 minutes, at the end of the diabetology consultation, by the same diabetologist, trained to use the psychometric scales that were needed. The Moroccan--Arabic version of the Beck diagnostic scale of depression was used.\[[@ref5]\] Patients assessed with depressive disorders were reviewed in a specialized psychiatric consultation.

The statistical analysis was achieved by using SPSS package (version 17). We retained a threshold *P* value of 0.05.

Results {#sec1-3}
=======

One hundred and forty-two T2D patients were considered; their average age was 56.26 ± 9 years --- 65.5% were women. The depression prevalence in our diabetic population was 33.1%, with an average age of 56.68 ± 8.42 years, without any gender difference. The depression was found to be higher in unmarried patients compared to married patients, without any significant statistical difference.

A low educational level was strongly correlated with depression of T2D patients, with a threshold *P* value of 0.01 \[[Figure 1](#F1){ref-type="fig"}\]. The living environment of life (urban versus rural) and low economic income were not found to significantly impact depression in our T2D patients. About 43.3% of our patients were without social security, and this factor was indeed strongly associated with depression in our T2D patients, with a *P* value of 0.001 \[[Figure 2](#F2){ref-type="fig"}\].
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Type 2 diabetes evolving for more than five years was strongly associated with depression, with a *P* value of 0.01.

The average age at which T2D evolved in depressed patients was 8.85 ± 6.34 years compared to 6.41 ± 6.46 years in T2D patients without depression \[[Figure 3](#F3){ref-type="fig"}\].
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The average HbA1c of all patients was 7.86 ± 2.01%. In fact 40.1% of the patients did show degenerative complications of diabetes with a possibility of multiple simultaneous complications. Imbalanced glycemia and degenerative complications or microangiopathies were not demonstrated to be risk factors of depression.

The T2D therapy for patients consisted of oral antidiabetic agents in 48.6%, antidiabetic agents associated with insulin at bedtime in 26.1%, exclusive insulin therapy in 17.6%, and exclusive diet in 7.7%. Besides, 64.1% of our patients had regular physical activity.

There was neither a significant link between the medication type, nor the adherence to hygiene/dietary rules and depression in T2D.

In contrast, we found a very significant association between depression and coexistence of high blood pressure (HBP) in T2D, with a *P* value of 0.009 \[[Figure 3](#F3){ref-type="fig"}\].

The multivariate analysis, using logistic regression for establishing independent risk factors of depression in T2D patients, found the factors to be, missing social security, HBP, and the length of history of T2D of more than years.

Discussion {#sec1-4}
==========

Diabetes is a chronic disease that is associated with high morbidity and mortality.\[[@ref6]\] This pathology is constantly increasing worldwide, as diabetes constitutes stress with emotional reaction and should be accompanied by acceptance and psychological adaptation. Therefore, diabetes is a major risk factor for depression.\[[@ref7]\] Besides, the data showed that depression could also be a risk factor for physical diseases.\[[@ref8]\]

The prevalence of depression in T2D is considerably higher compared to the general population and varies between 12 and 44%. The incidence of depression is low in T2D patients of western countries, whereas, it is higher in patients in developing countries.\[[@ref9][@ref10][@ref11][@ref12]\]

The predominance in women has been proved, and probably originated from a cultural perception.\[[@ref11][@ref12][@ref13][@ref14]\] Indeed, our study confirmed the reported results that the prevalence of depression is higher in T2D unmarried patients compared to married patients.\[[@ref11]\]

The educational level and missing social security were associated with higher depression rates in T2D patients \[[Figure 4](#F4){ref-type="fig"}\]. Our findings were similar to the reported literature.\[[@ref10][@ref11][@ref12][@ref13][@ref14][@ref15][@ref16]\]
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Indeed in developing countries, missing social security, a lower educational level, a higher poverty level, and acute financial difficulties were the sources of stress responsible for the feelings of insecurity, leading to T2D, and making it a chronic disease.

Our study showed that a T2D patient history of longer than five years was also associated with an occurrence of depression; our results also conformed to those in the earlier published literature.\[[@ref11][@ref17][@ref18]\]

In fact, an increased duration of T2D contributes significantly to an increase in the risk of diabetic complications. Therefore, these patients are more susceptible to experiencing psychiatric diseases.

Glycemia-imbalance associated depression occurrence in T2D patients has been reported in literature.\[[@ref9][@ref12][@ref13]\] This association was not revealed in our patients; obviously this was related to anorexia originated by depression. This explains the higher rate of physical activity in T2D-depressed patients reported in literature;\[[@ref9][@ref14]\] however, this association was not revealed in our patients.

Most studies reported a very strong relationship between the presence of depression and degenerative complications of T2D,\[[@ref9][@ref19]\] which was not found in our study. This was probably due to the under-diagnosed degenerative complications in our patients due to the missing social security and low economic income of the patients, which did not allow the achievement of complementary explorations that are expensive, as also the evaluation duration of T2D, which is too short.

Cardiovascular diseases are demonstrated to be an independent risk factor of depression in studies on T2D patients.\[[@ref20][@ref21]\]

A positive contribution by HBP has been noticed to be a cause of an increase in depression rates in T2D patients.\[[@ref22]\] Indeed our study has demonstrated a high correlation between depression and HBP in T2D patients \[[Table 1](#T1){ref-type="table"}\]. HBP is a chronic disease associated with severe complications requiring intense treatment, which is sometimes unaffordable by a great number of our patients. This constitutes an additional stress factor contributing to depression in T2D patients.
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Conclusion {#sec1-5}
==========

Type 2 diabetes patients show a higher predisposition to depression. T2D and depression are associated with higher morbidity and early mortality. The association of these factors increases the suffering and healthcare cost of patients.

The association of T2D and depression might mutually worsen and constitute a public health problem requiring multidisciplinary medical involvement including psychiatric care, by making social security available.

Hence, we suggest that T2D patients obtain the available network of medical care, including a diabetologist, psychiatrist, and psychologist, with medical staff who are aware about the psychological issues, while being involved in the treatment of chronic diseases such as diabetes and HBP.
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